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TABLE 1- OXIDE TAILINGS AND SOUTH LANDFILL SAMPLING SUMMARY 
UTM Coordinates 

Test Location 

Location 
Designation     
Test Pit (TP) 

Number 

Test 
Depth 

(Inches) 

Moisture 
Content 

(%) 

Dry 
Density 

(pcf) 

Vane 
Shear 
Value 

Shear 
Strength 

(kPa) 

Shear 
Strength 

(psi) Northings Eastings 

SST TP-01 6 5.7 91.3 96 145 21 4,319,809 309,684 
SST TP-02 6 6.4 93.5 80 121 18 4,319,877 309,785 South Landfill 

Area 
SST TP-03 6 11.4 84.3 93 141 20 4,319,984 309,670 

6* 5.7 115.1 NT NT NT 
TP-06 OX 

12* 5.5 118.5 NT NT NT 
4,319,175 308,710 

6* 5.9 120.8 NT NT NT 
TP-07 OX 

10* 6.0 121.3 NT NT NT 
4,319,204 308,674 

6* 6.2 114.0 NT NT NT 
TP-08 OX 

12* 5.7 116.4 NT NT NT 
4,319,245 308,644 

6* 6.7 113.4 NT NT NT 
TP-09 OX 

12* 6.4 119.1 NT NT NT 4,319,307 308,601 

6* 5.0 121.6 NT NT NT 
TP-10 OX 

12* 5.0 123.5 NT NT NT 4,319,282 308,702 

6* 5.7 118.8 NT NT NT 

Oxide Tailings 
 
 

TP-11 OX 
12* 5.7 122.8 NT NT NT 4,319,328 308,716 

NR = Not Recorded 
NT = Not Tested 
* Test performed on 18-inch section of oxide tailings material spread out and compacted by 4 passes of a John Deere® 160LC trackhoe. 

 
Laboratory Testing 
 
All soils testing performed in the Black Eagle Consulting, Inc. soils laboratory is conducted in accordance with the standards 
and methodologies described in Volume 4.08 of the ASTM standards.  Oxide tailings samples are denoted as OX, while South 
Landfill samples are denoted as SST. 
 
Representative samples of the oxide tailings and South Landfill materials were analyzed to determine their in situ moisture 
content (ASTM D 2216), grain size distribution (ASTM D 422), and plasticity index (ASTM D 4318).  Test results were used 
to classify the soils according to ASTM D 2487 and to verify field logs, which were then updated as appropriate.  
Classification in this manner provides an indication of the soil's mechanical properties.  Results of these tests are shown on 
Plate 4 - Index Test Results.   
 
Moisture-density relationship tests (ASTM D 1557) were performed on representative samples of the oxide tailings and South 
Landfill materials.  The maximum density shown by this test is compared with field densities to determine the percent relative 
compaction.  The moisture density curves are included as Plate 5  Moisture-Density Relationship Test Results. 
 
Specific gravity tests (ASTM D 5550) were performed on representative samples of oxide tailings and South Landfill materials 
to aid in hydrometer and direct shear testing of these materials.  Test results are presented in Table 2 – Oxide Tailings and 
South Landfill Materials Laboratory Test Summary. 
 
Direct shear tests (ASTM D 3080) were also performed on representative samples of South Landfill materials.  Tests were run 
on remolded, inundated samples under various normal loads in order to develop a Mohr's strength envelope.  For remolded 
samples, the sample was screened to remove particles larger than the number 4 sieve prior to testing.  Results of these tests are 
shown on Plate 6 - Direct Shear Test Results. 
 
Hydraulic conductivity tests (ASTM D 5084) were performed on representative samples of South Landfill materials.  The tests 
were performed on samples remolded to approximately 90 percent of the materials maximum dry density (ASTM D 1557) at 
optimum moisture content.  A confining pressure of 5 pounds per square inch (psi) was used during testing.  Results of these 
tests are shown on Plate 7 - Hydraulic Conductivity Test Results. 
 
A summary of all the laboratory testing performed on the oxide tailings and South Landfill materials is shown in Table 2. 
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TABLE 2 - OXIDE TAILINGS AND SOUTH LANDFILL MATERIALS LABORATORY TEST SUMMARY 
Sample 

Identification and 
Location             

Test Pit (TP) No. 

Sample 
Depth 

(ft) 

Sample 
Number 

Liquid 
Limit 
(LL) 

Plastic 
Limit 
(PL) 

Plasticity 
Index 
 (PI) 

% < 
#200 
Sieve 

Maximum 
Size (mm) 

Water 
Content 

(%) 

Maximum 
Dry 

Density 
(pcf) 

Optimum 
Moisture 
Content 

(%) 

Specific 
Gravity 

Angle of  
Internal 
Friction 

(Degrees) 

Cohesion 
(psf) 

Hydraulic 
Conductivity 

(cm/sec) 

USCS 
Classification 

SST TP-01 0.0 Bulk NV NP NP 18 4.75 9.4 104.3 14.1 2.587 47 523  SM 

SST TP-01 1.5 A NV NP NP 13 4.75 8.3       SM 

SST TP-02 0.0 Bulk NV NP NP 61 9.5 13.9 107.8 16.7 2.631 41 0 2.3 x 10-4 ML 

SST TP-02 1.5 A NV NP NP 31 19 12.1       SM 

SST TP-03 1.5 A NV NP NP 67 9.5 14.0       ML 

TP-06 OX 0.0 Bulk 28 20 8 14 19 4.2 120.6 12.7     SC 

TP-07 OX 10.0 C 29 19 10 12 19 5.7       SC 

TP-08 OX 5.0 B 31 19 12 12 19 5.8       SP-SC 

TP-09 OX 0.0 Bulk 28 22 6 11 19 4.6 125.8 8.5     GP-GC 

TP-10 OX 15.0 D 28 16 12 10 19 6.9       GP-GC 

TP-11 OX 0.0 Bulk 31 19 12 12 19 6.0 125.9 10.1     SC 

NV = No Value 
NP = Non-Plastic 
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Enclosures: Plate 1 – Sampling Locations 
  Plate 2 – Test Pit Logs 
  Plate 3 – Graphic Soils Classification Chart 
  Plate 4 – Index Test Results 
  Plate 5 – Moisture-Density Relationship Test Results 
  Plate 6 – Direct Shear Test Results 
  Plate 7 – Hydraulic Conductivity Test Results 
 
Copies to: Addressee (3 copies) 
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American Society for Testing and Materials (ASTM), 2005, Soil and Rock; Dimension Stone; Geosynthetics, Volume 4.08. 
 
International Code Council (ICC), 2006, International Building Code. 
 
United States Geological Survey (USGS), 2007, Earthquake Ground Motion Parameters, Version 5.0.8. 
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